S2 1. EXPERIMENTAL SECTION 1.1 Zeta Potential Studies. Zeta potential of unmodified enzyme, enzyme-PAA and MEC's are measured using Brookhaven zeta plus zeta potential analyzer (Brookhaven Instruments Corporation, Holtsville, NY) by laser doppler velocimetry. In each experiment, 1.5 mL of sample is used and the enzyme concentration is maintained at 0.01 mM. Smoluchowski fit by the software and matching electrophoretic mobility technique is employed to acquire the zeta potential values in mV. 1.2 Agarose Gel Electrophoresis. Agarose gel electrophoresis is done using horizontal gel apparatus by Gibco Model 200, Life Technologies Inc., Grand Island NY. Molecular biology grade agarose (0.5% w/v) is heated in microwave in pH 7, 40 mM Tris acetate buffer and left to gel in apparatus. After the gel is formed, samples are mixed with loading buffer containing 50% v/v glycerol and 0.01% m/v bromophenol blue, loaded into the gel and electrophoresis is carried out for 40 min at 100 V. Then gel is stained using 10% v/v acetic acid and 0.02% m/v coomassie blue overnight, and then destained with 10% v/v acetic acid overnight, photographed and described. 1.3 Circular Dichroism (CD). Secondary structure of unmodified enzymes, enzyme-PAA and MEC's are evaluated using CD spectroscopy. Structure of enzymes is evaluated in the ultraviolet (UV) range (195 nm to 250 nm) using Jasco 710 spectropolarimeter. CD spectra of each sample are normalized for 1 µM of total enzyme concentration. Enzyme concentration is determined by UV visible spectroscopy before CD studies. The extinction coefficients used are:
S4 1.6.1 Glucose oxidase (GOx) activity. Activity of unmodified GOx, GOx-PAA, 5-P and 5-S are measured using a cascade system by employing GOx and HRP as enzymes. 6 GOx will catalyze glucose to gluconolactone and H 2 O 2 . HRP will utilize H 2 O 2 to oxidize o-methoxyphenol to product, which is traced at λ max of 470 nm using UV spectroscopy. Specific activities are measured using 1 µM of GOx and HRP samples (in unmodified native form or in conjugate form), 0.125 mM o-methoxyphenol, 0.3 mM glucose in 10 mM PB at pH 7.4. Activity studies are carried out for 1 min and first 20-40 s are used for calculating the initial rate. Initial rate of GOx in PB at 25°C is referenced at 100% and used to calculate all the specific activities relating to GOx based enzyme systems. While carrying out the activity studies due to oxidation of glucose by GOx, H 2 O 2 is produced, as a result of oxidation of glucose by GOx might deactivate other enzymes. The role of peroxidase in removing hydrogen peroxide is important only when GOx activity is utilized, not when other enzyme activities are being monitored. Thus, the current approach can be used without GOx or with GOx in the mix, as desired. with λ max at 470 nm is quantified using colorimetric methods. Activity studies are carried out for 1 min and initial 10-20 s are used to compute the initial reaction rate. The rate of HRP in PB at 25°C is referenced as 100% and used to calculate the specific activities of samples containing HRP.
Lipase (Lip) activity.
The catalytic activity of lip is carried out using 4-nitrophenyl acetate (4-NPA) as a substrate based on reported protocols. 8 A stock solution is prepared using S5 63 mg of 4-NPA dissolved in 10 mL methanol. A 1 mL aliquot of 4-NPA of stock solution is dissolved in 100 mL DI. Final concentration of 4-NPA is maintained at 0.0175 mM in the cuvette while carrying out activity studies in 10 mM PB at pH 7.4. These experiments are carried out for 3 min and initial rate for 60-80 s is used for calculation of specific activity for 1 µM of HRP. Esterification of 4-NPA to 4-nitrophenol is monitored at 405 nm using UV spectrometer.
This initial rate for Lip is used as reference (100%) to calculate the specific activities of all other samples containing Lip.
1.6.4 Acid phosphatase (AP) activity. The catalytic activity of AP is established using 4nitrophenyl phosphate (4-NPP) as a substrate. 9 While performing the activity studies concentration of AP and 4-NPP is maintained at 1 µM and 5 mM in the cuvette, respectively.
The sample is first stirred in 10 mM PB, pH 7.4, in the cuvette and then substrate is added.
Enzymatic catalysis of 4-NPP to 4-nitrophenol is quantified at 405 nm using UV spectrometer.
Activity studies are carried out for 3 minutes and initial rate for 60-80 s is used for calculation of specific activity. Initial catalytic rate for AP at 25 °C is referenced at 100%. Therefore, catalytic activities of other samples such as AP-PAA, 5-P and 5-S are computed keeping AP as a reference.
Lactate dehydrogenase (LDH) activity. The catalytic activity of LDH is monitored
using NADH as a substrate in presence of sodium pyruvate using 10 mM, pH 8 Tris acetate buffer (Tris). 10 The concentration of LDH, NADH and sodium pyruvate is maintained at 0.1 µM, 0.067 mM and 0.45 mM, respectively, in the cuvette. The oxidation of NADH to NAD was monitored at 340 nm using UV spectrometer.
Activity studies at high temperature (65 ºC). The temperature-controlled catalytic
activities are determined at 65 ºC using five unmodified enzymes (GOx, HRP, LDH, AP, Lip), S6 single enzyme-PAA conjugates and 5-P or 5-S conjugates with appropriate substrates, solvents and buffers using protocols similar to the ones described in Section 1.5. In all experiments the error bars are computed based on triplicates carried out of each measurement of that experiment. All the kinetic parameters are extracted using Lineweaver Burk plots. 
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The cells are allowed to attach to the bottom of the 24 well plate and then exposed to different concentrations of polyacrylic acid separately conjugated with GOx, HRP, AP, LDH as well as the MEC's synthesized in a step-wise manner (5-P) and one-pot method (5-S). After four hours of incubation, the compatibility of samples are measured using following procedures performed in triplicates.
A. Intracellular metabolism
The intracellular metabolism of HEK-293T cells co-incubated with samples is measured by quantifying the intracellular dehydrogenase activity using CCK-8 kit as reported previously.
B. Phase-contrast optical microscopy
The overall extracellular morphology of a cell is an important indicator of its health. The morphology of the rapidly growing cells co-incubated with samples are monitored for short-term 
